Obesity prevalences are increasing in industrialized and developing countries. As a pilot for a comparative study of physical activity and weight change, we assessed energy expenditure (EE) in young black South African adults living in an urban informal settlement. Total EE (TEE) was assessed using doubly labeled water, activity EE (AEE) and activity patterns by accelerometry and body composition by isotope dilution. Twenty young women and eight men were enrolled. Over 50% of the women and no men were obese (mean BMI 31.0 and 21.6 kg/m 2 , respectively). Women had significantly lower TEE and AEE after adjustment for body size, as well as lower levels of moderate and vigorous activity. Neither TEE nor AEE was associated with BMI or percent body fat, whereas percent time in vigorous activity was modestly negatively associated with adiposity. These data add to the small literature on EE and activity among populations undergoing epidemiologic transitions. ( The prevalence of obesity, coupled with rising rates of type II diabetes and cardiovascular diseases, is increasing dramatically in many developing countries (Zimmet, 2003; Popkin and Gordon-Larsen 2004) . These trends mirror a number of environmental changes associated with increased globalization of economies and societal behaviors; quantitative data on even the most basic aspects of these changes are limited.
The prevalence of obesity, coupled with rising rates of type II diabetes and cardiovascular diseases, is increasing dramatically in many developing countries (Zimmet, 2003; Popkin and Gordon-Larsen 2004) . These trends mirror a number of environmental changes associated with increased globalization of economies and societal behaviors; quantitative data on even the most basic aspects of these changes are limited.
At a superficial level, overweight is caused by chronic energy imbalance, that is, this has been attributed to both population-level declines in habitual physical activity and dietary changes and increases in consumption of energy dense foods (Popkin and Gordon-Larsen, 2004 ). There are, however, relatively few data on total energy expenditure (TEE) and physical activity patterns from developing country populations.
We present EE data from black South African young adults residing in an urban informal settlement, collected using the doubly labeled water (DLW) method and accelerometry.
These pilot data were collected as part of an international comparative study on EE and weight change.
Twenty women and eight men were recruited from Khayelitsha, an urban informal settlement, located in Cape Town, South Africa, in 2006. All participants were healthy by self-report, not taking medications and free of conditions, which might impede activity. The study was approved by the Research and Ethics Committees of the University of Cape Town and the Institutional Review Board of Loyola University Chicago. All participants gave written informed consent.
Participants had TEE measured using the DLW two-point method, described earlier (Schoeller and van Santen, 1982) . Resting EE (REE) was estimated from fat-free mass (FFM) (Cunningham, 1991) . Activity EE (AEE) was calculated: AEE ¼ (0.9*TEE)ÀREE, the term '(0.9*TEE)' represents the estimated 10% of TEE expended as the thermic effect of food. Body composition was measured using the isotope dilution method (Schoeller et al., 1985) . Accelerometry was used in a subset of the participants (thirteen women and seven men) to obtain information on activity patterns, and expressed as percentages of awake-time spent in different intensity activities, as defined by the manufacturer's software. The Actical activity monitor (Mini-Mitter/Respironics, Bend, OR, USA) was worn for 11±2 days at the hip.
Statistical analyses were completed using Stata/SE (version 10.0; College Station, TX, USA). Student's t-test was used to assess differences between the sexes and Pearson's correlation to test for strength of association between EE and adiposity. Regression analysis was used to test for sex differences in TEE and AEE adjusted for body size.
Participants' characteristics are presented in the Table 1 ; due to contamination with water during DLW sampling, EE data were lost for two men. All participants were between 20 and 30 years of age. Neither weight nor FFM differed by sex, however, both measures of adiposity, that is, BMI and percent fat, were greater among the women (Po0.01). Fifty-five percent of the women and none of the men were obese.
Absolute TEE and AEE did not differ significantly by sex. After adjustment for body size using a regression-based adjustment, however, both TEE and AEE were significantly lower among the women (Po0.001 and Po0.05, respectively). The physical activity level (PAL; TEE/REE) did not differ by sex. None of the EE parameters was associated with BMI or percent fat in either sex by linear regression.
The accelerometer data indicated that women and men spent the majority of their awake-time in sedentary and light intensity activities, 88 and 77%, respectively. In contrast, women are engaged in half the moderate activity as men (11 vs 22%, P ¼ 0.08), and less than a quarter in the vigorous activity (0.3 vs 1.3%, Po0.01) (Figure 1 ). Although not statistically significant due to small sample sizes, BMI and percent fat were moderately negatively associated with time spent in vigorous activities for both sexes (correlations between À0.29 and À0.43, P40.05). The correlation between unadjusted TEE measured using DLW and TEE estimated from accelerometry data was 0.57.
In this pilot study of young adults from Cape Town, South Africa, women were heavier and had lower levels of TEE and AEE after adjustment for body size, as well as lower levels of moderate and vigorous activity, than the men. Unlike earlier reports among African-origin cohorts, neither TEE nor AEE was associated with degree of adiposity (Luke et al., 2002) ; percent of time spent in vigorous activities was, however, marginally associated with adiposity. These data suggest that it is the intensity of the daily activities performed that matters with regards to adiposity and not the amount of energy expended. In this analysis, vigorous activity was defined as having a metabolic equivalent value 46.0 and would include activities as intense as moving furniture or carrying groceries upstairs (Ainsworth et al., 2000) .
The TEE and AEE levels observed in both sexes fall within the ranges reported for developing countries, although extant data are relatively sparse (Ferro-Luzzi and Martino, 1996) . The PAL recorded in this study for the women was higher than earlier reports from countries in which undernutrition is still prevalent, but comparable to those observed in overweight populations, that is, Maori (Ferro-Luzzi and Martino, 1996) and Jamaican women (Luke et al., 2007) . In fact, the EE and body composition data are particularly similar to that from Jamaica, another population in which there is a striking sexual dimorphism with regard to adiposity (Luke et al., 2007) . Like the South Africans, the Jamaican men expended more energy and were leaner than the women. In contrast, Nigerian women and men were of comparable body size and AEE (Luke et al., 2007) . Without longitudinal studies, however, it is not possible to determine causality with regard to differences in energy metabolism and weight change at the population level.
Although the data were novel, this was a small, convenience sample and conclusions cannot be drawn for the whole population. For example, the mean BMI was higher than the national average for women in this age range (31.0 vs 27.1 kg/m 2 ) but comparable for the men (21.6 vs 22.9 kg/m 2 ) (Puoane et al., 2002) ; all but two of the women were unemployed, whereas six of the eight men were employed. In addition, we estimated rather than measured REE and this Figure 1 Percent of awake-time spent at different activity intensities for women (n ¼ 13) and men (n ¼ 7). There was no difference in percent of awake-time spent in sedentary or light activities, but women had lower levels of moderate (P ¼ 0.08) and vigorous (Po0.01) activity. (Luke et al., 2002) . Despite these limitations, these are valuable baseline data and provide insight regarding EE, activity intensity and adiposity in a community undergoing rapid economic and epidemiologic transition. The limited data suggest that increasing vigorous activity may be a productive avenue for weight control in this population.
